Synthesis and insecticidal evaluation of novel N-pyridylpyrazolecarboxamides containing cyano substituent in the ortho-position.
In an attempt to search for potent insecticides targeting the ryanodine receptor (RyR), a series of novel N-pyridylpyrazolecarboxamides containing cyano substituent in the ortho-position were designed and synthesized. Their insecticidal activities of target compounds against oriental armyworm (Mythimna separata) and diamondback moth (Plutella xylostella) indicated that most of the compounds showed moderate to high activities at the tested concentrations. In particular, compound 6l and 6o showed 86% larvicidal activities against Plutella xylostella at the concentration of 0.1mg/L, while the activity of compound 6h against Mythimna separate was 80% at 1mg/L. The calcium imaging technique was applied to investigate the effects of some title compounds on the intracellular calcium ion concentration ([Ca(2+)](i)), experimental results demonstrated that compound 6h stimulates a transient elevation in [Ca(2+)](i) in the absence of external calcium after the central neurons dye loading with fluo-3 AM. However, when the central neurons were dyed with fluo-5N and incubated with 2-APB, [Ca(2+)]i decreased transiently by treated of compound 6h. All of the calcium imaging technique experiments demonstrated that these novel compounds deliver calcium from endoplasmic reticulum to cytoplasm, which proved that the title compounds were the possible activators of insect RyR.